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© Gasket and medical device using the same. 

® A gasket is made of a composite comprising hydrogen-added derivative (component a) of 

block copolymer, plasticizer (component b), and a polyethylene resin having a dens.ty of 0.940g/cm3 or more 

(C °Tme e d n Li' device includes a cylindrical body and a gasket capable of moving in closely contact _v*h the 
inner surface of the cylindria. body. And the gasket of the medical device is the same of the aforesa,d type of 
the gasket 
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GASKET AND MEDICAL DEVICE USING THE SAME 

BACKGROUND OF THE INVENTION 

[Industrial Field of the Invention] 

The present invention relates to a gasket and a medical device using the same. 

[Prior Art] 

• There are metf-c, devices such as ~ ^!^^ ^ ^ 

a gasket which can move in closely contact ^.J^^JdtadtoSri in Japanese Patent Publication No. 
Conventionally, the above-described gasket , .made o .as ^'sctos«n ^ nTpE< , 

59-184Z7(USP4303070), vulcanized ^ bb& ^^Z^tTSX ^^-adtied derivative of 
hereinafter). The styrene type TPE tan-* - a ™^ p ™^ 9 JJ p J« 9 workability and for 
styrene-butadiene block copolymer, plastcizer , ana pwyprwwr 
adjusting the hardness. 

[Problems to be Overcome by the Invention] 

However, it needs a large faulty to manufac* re t, , jjjm-; ™£ 
gasket is manufactured after it has been "^J^*^ X are necessary. As a result, there 
variety of additives such as sulfur, a ^^^SS^^Z the medical device is used, 
is a fear of an elution of the additrves ,nto me hqud £*c ne when th g ^ ^ 

On the contrary, although the gasket , ^ade of the s^ ene ^ ^ ^ bQ 

at the time of the injection molding and another advantag^ mh 01 of lhe ^ er , whe re the 

eiiminated. it is disadvantageous to vulcan.zed rubber £ * . ^ ^ inflection points 

term "the elasticity of rubber" means m t**^ m J*££ ^ odulus (f0 r example, the stress when 
such as the yielding points are reduced * ^^Sto^Ti. the hardness. That is, in the styrene 
expanded by 300%) is at a relatively ^^^^SSeSL point such as the yield point to be 
TPE, polypropylene which is the component oi ^ U ^.^^ a ^ cs . Therefore, in a case where 
generated and causes the modulus to be lowered n *» chararf ^ & ^ fo be 
L gasket made of the styrene TPE the gasket. Therefore, a problem 

pushed does not immediately correspond to the *f^-cXd pulsation phenomenon takes place, 
arises in that the gasket intermittent* moves a s called puis P^ ^ ^ ^ ^ 

An object of the present invenfon » to pr ov de a gasket an preventing pulsation 

gasket exhibiting an excellent formability and safety agamst elutaon ana p 
phenomenon. 

DISCLOSURE OF THE INVENTION 

• 1 ic= made of a composite comprising 

A gasket in accordance with the present invention ,n claim 1 * (component b). 

A gasket in accordance with the present mventaon m ctanj « «w m £ q{ fte 

sit srss sr-ssr* « - ~ - - — - > - 

60 to 40 wt%. + . #iant!nn in claim 3 is made of a composite compnsing 
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(component b), a polyethylene resin having a density of 0.940a/cm* or more (component c). and a 

^TX^nToTJZ'Zlt^ invention in claim 4 is that the composite is formed by mixing 
100 parts by IXons sting of the' component a and the component b with 10 to 50 parts by we,gh of 
s the componenTc 9 and 2 to 20 parts by weight ofthe component* the 100 parts be.ng the totai of the 
comDonent a by"40 to 60 wt% and the component b by 60 to 40 wt%. 

A med ial device in accordance with the present invention in claim 5 compnses a cyhndncal tody and 
a glet arranged in close contact with the inner surface of the cylindrical body and adapted to shde 
therein, the gasket being one obtained in accordance with any one of Claims i to 4. 

10 

[Operation] 

The components and mixture proportion of the composite forming the gasket of this invention will now 

75 be described in detail. 

Composite a 

20 The above-described component a used in this invention is a bydrogen-added derivative of a 
copolymer which is expressed by the general formula: 
' JSL.*? ^entt^pdymer block of styrene. B represents a polymer block of butadiene, and n 

25 "ZTSi: Sir SaraLstics, it is desirable that the ^^ZSZi 
polymerization condition in which th proportion of the 1.2-micro «. !££5. J 

polybutadiene becomes 20 to 50%. and in particular, a polymenzaton condAon n * ^ P^J^ 
She 1 2-micro structure is 35 to 45%. Further, it is desirable that the proportion of the polymer block B ,n the 

""SI block copolymers may be manufactured by any manufacturing method as long as the above 

hydrogen-adding cata.yst in accordance with the method d.sclosed in Ja » 
8704. 43-6636, or the methods disclosed in Japanese Patent La.d-Opens No. 59-133203 and leo > 

I is preferable that the addition of hydrogen in the manufacture 
the component a of this invention is conducted such that hydrogen ,s added at «t 50/o re ™W™ 
or moreof the olefinic linkages in the polymer block B and She 
aromatic unsaturated bonds in the polymer block A. As the bloc k = * » Jham, An *J bQ used . 

market such as KRATON-G (the trade name of a polymer manufactured by Shell Chermcal) can 

Component b 

„ is preferable that a mineral oil type o, synthetic resin pMiclzer Is osed » .he component b »hich is 
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mineral type plasScizsrs as tt» component b of «• ™^ „ y d,oct», thereof is less than 30%. 

at 37.8- C is 20 to 500 est. the pour point is -10 to - 5 *£^J£ Zw* "sed, the miner* type 
Although polybutene. low molecular weight polybutad.ene, or the like can oe 

plasticizer is preferably used. 



70 



Component C 

thermoplastic elastomer based on sty rene- resm is added as this 
workability. This invention is charactenzed in that a certain amoum p y 

resin component. . hj h ^ of a polyethylene resin 

The melting point of a polypropylene resm (about 16C I C) * *0«f < Undef ^ 

(about 120' C). Further, a polypropylene resin exhibits •^'^^g^^b**** 
circumstances, it has been believed that a thermoplastic elastomer tawnga s ™ ^ ^ jnvention 

insufficient heat resistance (permanent compression strain). 
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30 

Componet d 

The JoW.n-.ype wax ■»«-, •. < ^"^C^n! 

improving the workability (fluidity and mole ' •"^•T'JS'.^'^o*, of 1 to 30 cSt or a 
a refining and exhibiting a .netting pong o 40 1 to 100 0 ml * ' °° u ^ (AS7M .o. 31 04> ot 

the component d of this invention may be a polyethylene-type wax. 
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Mixture and Kneading 



The mature proportion of the components ^nstifcting 
invent may be such that the P^/J£^j£ §"1° mTIS ^n 40 wt%. the rubber 
component b is 40 to 60 wt%. preferably. 40 to 55 wt* . If the ' PW" b|eedj o{ pla sticizer 

elasticity and heat resistance of the TPE ^^^^^K^ workability of the TPE will be 
being deteriorated. If it is more than 60 ^-^.^^L^^XSf,n to 45 wt%. If the 
deteriorated. The proportion of the componen b ■ fob. « [*f^ e PT *\ e T V pE will be rather poor, 
proportion is more than 70 «t%. the rubber f^^^JjJ^^, the flexibility, formability 
with the bleed-out of the plasticizer being detenorated. If it is less than 4U wr , 
and workability of the TPE will be deteriorated. components a and b 

The proportion of the component c to J"^^ is less than ib parti 

is to be 10 to 50 parts by weight, preferably 10 to 30 parts b r weight .t i pv ^ Qf 

by weight, the formability and workability 

the TPE will be lost. and. at the same time, tab toe*out cf the PjJ^£ B of irnprovi ng the 

The proportion of the component d. 3 to 10 partS by 
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less than' 2 parts by weight, the resulting mold appearance will be an unsatisfactory one; rf rt is more than 
20 parts by weight, the flexibility and rubber elasticity of the TPE will deteriorate. 

While the present invention is characterized in that these necessary components are contained by a 
certain quantity when obtaining TPE, an additional component such as a polyolefine polymer, a poystyrene 
polymer, or an inorganic filler may be added in a range which does not involve detenoration m the basic 
performance of the invention, the inorganic filler including calcium carbonate, talc, m.ca and carbon black. 
Furthermore, in order to meet the aiming property, additives such as an antioxidant, ultraviolet absorber, 
slipping agent, and fluidity accelerator may be added. 

The TPE according to the present invention can be manufactured by the mechan.cal melt kneading. 
Specifically, a usual mechanical melt kneader such as a Banbury mixer, various kneaders. s.ngle or two- 

Sh3 Thf TPE adding 8 to' the present invention may be formed by the method of molding thermoplastic 

resin such as the injection molding, extrusion molding, and blow molding. 

Thus, the TPE forming the gasket of this invention contains, instead of the polypropy ten ie ■ constrtu tng 
the conventional styrene-type TPE described above, a polyethylene resin having a density of 0.940g/ar or 
more, thereby making it possible to secure satisfactory formability and safety against e ^ ^ 
spoiling the rubber elasticity which is inherent in a hydrogen-added derivative o styrene-butad^ne b ock 
copolymer. As a resurt. a gasket and a medical device using the same which exhibits an excellent 
formability and safety against elution without any problem of pulsation phenomenon can be obtained. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a schematic view of an injector in which the gasket according to the present invention is 
used, and Fig. 2 is a diagram which illustrates the results of a pulsation test. 

BEST MODE FOR CARRYING OUT THE INVENTION 

In an injector 10 shown in Fig.1. reference numeral 1 represents a syringe made of hard synthetic resin 
2 represents a nozzle, and 3 represents a flange. Reference numeral 4 represents a body to be pushed 
ISTZl hard synthetic resin, and 5 represents a gasket according to the present inventon wh.ch 
is fitted to a front portion 4A to be engaged of the. body 4 to be pushed. 

"n tne fo lowing embodiments and' comparative examples, the testing methods for J™" 
evaluation were as follows, where test sample was a 2mm-thickness sheet ^^^^£1 
to (3)) manufactured by a 5-ounce in-line screw type injection molding machine under the cond.tions ^that 

e injSon pressure was 500 kgf/cm*. injection temperature was 220 C and the 
mold was 40- C. Furthermore, another test sample was a gasket for 5ml synnge having the peak diameter 
of 132mm (sample for the following tests (4) to (7)). The inner diameter of the outer cyhnder for 5ml- 
syringe' was 13.0mm. 

(1) JIS-A hardness • • • JISK-6301 

If the gasket for a cylinder is too hard, the sliding ability is insufficient and the assembling of it is 
diffi ul OnThe confrary, « it is too soft, it cannot be strong.y engaged to the body to be pushed causing 
thrseparation of them to occur. It is preferable that the hardness is ranged between 20 or more and 85 or 

less. 

(2) Stress when compressed by 300% (kgf/cm 2 ) • • • JISK-6301 

in the relationship with hardness, the higher the stress when compressed by 300% J^»Jj» 
55 pulsation can be prevented. When the stress when compressed by 300% becomes 22 to 25 kgf/cm* under 
the condition that the hardness is 68 to 65, the pulsation is caused to occur. 
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(3) Permanent compression strain (%) • * • JISK-6301 (70 ' C * 22 hours) 

The permanent compression strain was measured by inserting the a*^!*^^ 
syringe 1 and leaving it in this condition. For the sealing property to be ma.nte.ned rt « ' ™ 
compression set be as sma.l as possible. An appropriate compression set value ,s .n the range of 60 A or 



less. 
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(4) Formability 

Was evaluated from the fluidity when performing injection molding. 

(5) Mold Appearance 

Was evaluated from the flow marks on the mold surface. 

(6) Pulsation 

A syringe pump 20 as shown in Hg.2 which is capable of pushing at •f^.J^^JJ 
pushed whfch had been inserted into the tsyringe was used. The synnge 1 ^^^^^ 

recording device 24 via an amplifier 23 so that the diagram about *e s,gna s was '^"^J^J 
2 If the intervals between the signals shown in Fig. 2 are constant, it can be sa,d that the quanmy 
injection per unit time period is constant and thereby there is no pulsation. 

(7) Oil Bleed 

The elation level of the plasticizer was tested. It was evaluated in such a manner that the state of the 
surface of the gasket at 23 ' C for 7 days continued was visually observed. 

L mixed'components used in the embodiments and comparative espies werca_ S 
fa) Hydrogen added derivative of styrene-butadiene block copolymer "™ TO ? 
facturedbySheS Chemical (the Brookfield viscosity: 2000c P s. 77/ F in 20 ^^^^ at 40 
(b) plasticizer • "PW380" fluid paraffin manufactured by Idemrtsu Kosan (tanetjc viscoaty at w 

' C: Tlf Polyethylene resin »• Poiyethyiene-HD "JX-10" manufactured by Mftsubishi Petrochemical. 

^■"^^^^^^^ — ed * Mteuwshi ~ icai ' 

Mitsubishi Petrochemical, Co. Ud (density : ^^^^f^^^ BC5C" (MFR : 5g/10 

(c-4) Polypropylene resin for comparative example MitsuDisni rotypro v 

(d) Hydrocarbon-type wax ... Polygene wax "A-C fay 
signal in the United States (dropping point 116 C, Brooksfield viscosrty: 400cps. 140 C) 

Examples 1 to 10 and Comparative Examples 11 to 12 

Phenol antioxidant "Iruganox 1010" was added by 0.1 parts by weight as • jf^^^S 
shown in Table 1 with respect to 100 parts of the mixtures. Then, it was fused ^ * ' £™ 

SXrd =33 and the cylinder diameter of 45mm at predeterm.ned temperature 220 C so that TPE 

^"^mt^ess sheet to be tested and the gasket to be tested and having the peak diameter of 
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13 2mm were manufactured by the above<iescribed injection molding in which the pellet described above 
was used. The results of the various evaluations about the obtained sheets and gaskets are shown m Table 

1 * Example 1 to 3. 7, and 8 are gaskets according to Claim 1. They exhibit a high stress under the same 
s hardness, have a small permanent compression strain, and provide a satisfactory rubber elasticity. They 
exhibit satisfactory characteristics in respect of pulsation and oil bleed. In particular, Example 1 to 3 are 
gaskets having particular mixture proportions as claimed. They excel in all respects, i.e., in formability, moid 
appearance, pulsation, and oil bleed. t ■ 

Examples 4 to 6, 9. and 10 are gaskets according to Claim 3. They excel in all respects i.e.. in 
w formability. mold appearance, pulsation, and oil bleed. In particular. Examples 4 to 6 are gaskets having a 
particular mixture proportion as claimed in Claim 4. and provide a particularly excellent mold appearance. 

Table 1 
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(1) A gasket made of a composite comprising hydrogen-added derivative (component a) of styrene- 
butadiene block copolymer, plasties (component b). and a polyethylene resin having a dens.ty of 
0.940g/cm 3 or more (component c). , . f 

(2) A gasket according to claim 1, wherein said composite is formed by mixing 100 parts by weight of 
said component a and said component b with 10 to 50 parts by weight of said component c, sa,d 100 parts 
being the total ofsaid component a by 40 to 60 wt% and said component b by 60 to 40 wt%. 

(3) A gasket made of a composite comprising hydrogen-added derivat,ve (component a) of styrene- 
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butadiene block copolymer, piaster (component b), a polyethylene res,n havmg a density of 0. 940g/cm 
or more (component c). and a hydrocarbon-type wa> • (c«.ponert |) 

(4) A gasket according to claim 3, vmere.n sa.d * ™' n t of J 6 cornp onent c. 

consisting of said component a and sa id ^^^^^Z KSd component by 40 
and 2 to 20 parts by weight of said component d, said 1 00 parts Being 

to 60 wt% and said component b by 60 to 40 wt% ^ ^ ^ 

accordance with any one of Claims 1 to 4. 
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FIG. 2(a) 
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FIG. 2(b) 
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